Abstract. There is conflicting evidence as to whether Common Nighthawks (Chordeiles minor) can enter torpor. The purpose of this study was to determine if torpor is used by free-ranging individuals under natural conditions. Nighthawks were monitored from June until August 1990 near Okanagan Falls, British Columbia, using temperature sensitive radiotransmitters. Record-high precipitation in 1990 apparently stressed the birds energetically by preventing foraging during poor weather and by reducing the abundance of the main prey item, caddisflies (Trichoptera). Energetic stress was manifested in several ways. Compared to previous years, nighthawks foraged diurnally, changed foraging habitats resulting in a broadening of the diet, and increased the duration of foraging periods. Furthermore, two tagged birds died, apparently of starvation. Despite indications that 1990 was a stressful year, the temperature of nighthawks never fell below homeothermic levels. If nighthawks are physiologically capable of entering torpor, an energetically stressful year would be expected to induce it. Our observations support the idea that they are not physiologically adapted to enter torpor as a means of energy conservation.
INTRODUCTION
An integral part of an organism' s interaction with its environment is determined by its energy budget. When foraging, animals should maximize efficiency in part by minimizing unnecessary energy expenditure. This allows maximum allocation of assimilated energy to maintenance, movement, and reproduction. A large component of the energy budget of endothermic animals is thermoregulatory heat production, particularly at low ambient (T,) temperatures. Typically, endotherms maintain thermal equilibrium by balancing heat loss with endogenous metabolic heat production. However, low T, or food shortages can induce some normally endothermic mammals and birds to save energy by reducing metabolic heat production and entering torpor (Wang 1989 The Common Nighthawk (Chordeiles minor) is a caprimulgid whose ability to enter torpor is uncertain. The use of torpor by 80 g nighthawks, assuming torpor bouts of 6 hr and T, (body temperature) of 15°C should be energetically advantageous (Prothero and Jurgens 1986). Under laboratory conditions however, Lasiewski and Dawson (1964) could only induce nighthawks to enter torpor following the loss of 28-34% of original mass. Further, only one of four experimental birds induced to enter torpor survived a drop in T, below 25°C. They concluded that nighthawks would be unlikely to use torpor under field conditions. Field data on foraging efficiency and diet (Aldridge and Brigham 199 l), suggest that nighthawks must either capture more than one prey item simultaneously, a strategy not known to be used by any aerial insectivore, or use energy far more efficiently than predicted by allometric equations (Nagy 1987). If nighthawks use torpor, it could explain Aldridge and Brigham' s (199 1) calculation that less energy than expected is needed. The purpose of this study was to test the hypothesis that free-ranging nighthawks will enter torpor under natural conditions. 
METHODS

RESULTS
Four nighthawks (one male, three females) were captured and outfitted with radio-tags on 6 June. Two of the females died between 13 and 15 June (see below). On 16 June, two more females and one male were radio-tagged and from then until the end of August, two male and three female nighthawks carried active transmitters. T,, and foraging activity was monitored on 20 different nights, representing a total of 39 bird-nights of tracking.
The harnesses used on the first four nighthawks did not hold the transmitter close enough to the skin and as a result gave temperature readings intermediate between true T,, and ambient (T,). We therefore compared the temperature readings taken throughout the night with readings from the same bird when it was at a known body temperature (e.g., immediately after foraging) when the bird was still warm but not moving. Subsequent inactive temperatures were then compared relative to this "equivalent" active temperature and not taken as absolute values. The second set of transmitters attached to nighthawks enabled us to measure true T,, values.
--t Poorwill --t Nighthawk Ambient 0"""""""""" Typical T,, profiles for a torpid poorwill and a homeothermic nighthawk are shown in Figure  1 . On 3 June, T, dropped by 4.6"C through the night, while the poorwill' s T,, quickly fell 15°C and then continued to drop following T, (Fig. 1) . On 8 June, the T,, of a homeothermic nighthawk remained relatively stable all night. The inactive nighthawk' s temperature did not drop significantly below its active temperature until flight occurred.
After nighthawks arrived in this study area (30 May), but before any were radio-tagged, two tagged poorwills entered torpor on one night (3-4 June). On that night, we observed male nighthawks actively flying and calling during both the typical dusk and dawn activity periods. We do not know whether female nighthawks were also active.
Several lines of evidence indicated that 1990 was a stressful year for nighthawks in the Okanagan.
WEATHER
Weather data from 1990 was compared to that from 1989 when poorwills were monitored (Brigham 1992) and from 1985-1987 when nighthawk foraging was observed (Brigham and Fenton 199 1). The summer of 1990, like the other study years, was generally warmer than the longterm average (Table l) , although differences in mean monthly temperatures were usually less than 2°C.
The entire field season of 1990 was wetter than normal. Although other years also had months with significantly higher than average precipitation (Table 2) , May and June 1990, which coincides with the period when nighthawks arrived in the study area, set precipitation records (both approximately three times greater than the 40 year mean) for the area. As a consequence, the Okanagan River, which flows through Okanagan Falls Park, had unusually high levels and flow rates. Fig. l) , was composed mainly of trichoptera and some hymenoptera. Analysis of 1990 fecal samples in the same manner, indicates an obvious increase in the percentage of homoptera and coleoptera and a corresponding decrease in trichoptera and hymenoptera (Fig. 2) .
BATS
In the same study area, the proportion of adult female insectivorous bats making breeding attempts was significantly reduced, and those who did reproduce were significantly delayed in 1990 relative to other years (Grindal et al., 1992). These observations were attributed to the effects of the unusually wet conditions on foraging activity.
DISCUSSION
It is essential to portray 1990 as being harsh on nighthawks, since if torpor is an option, it would most likely occur during energetically stressful conditions. The skin temperature of nighthawks never dropped below 30°C prompting us to suggest that these birds are physiologically unable to enter torpor. . 1986 ). In contrast, poorwills who forage largely on beetles and moths did not broaden their diet in 1990 (Csada et al., 1992), indicating that the wet conditions had less of an impact on these birds. When nighthawks did feed at the park, they increased the duration of foraging bouts suggesting that the lower prey abundance increased the time required to obtain sufficient energy. Unfortunately we do not have telemetry data for a night when poorwills entered torpor and nighthawks did not. However, between the time nighthawks arrived in the area and the attachment of radio-tags, at least two poorwills entered torpor on a night when male nighthawks were heard calling while flying at dawn. Since only male nighthawks call, at least some individuals of that sex did not use torpor during a night when the poorwills did.
The fact that we do not have direct evidence of torpor by poorwills and homeothermy by nighthawks on the same night is not particularly surprising however, as we would predict that poorwills should be less affected by poor weather and potential energy stress than nighthawks. Poorwills use a sit and wait foraging strategy which is energetically less expensive than the continuous flight strategy employed by nighthawks. Furthermore, poorwills are able to forage throughout the night, albeit depending on the lunar condition (Brigham and Barclay 1992), compared to nighthawks who normally forage only at dusk and dawn (Brigham and Fenton 199 1). Therefore, 80 g nighthawks likely require considerably more energy than 40 g poorwills and have a shorter foraging time (crepuscular period) in which to acquire it. Based on size differences alone, poorwills will deplete their energy reserves faster (per unit mass) than nighthawks and have a greater conductance leading to a greater heat loss. Smaller body size would make it relatively cheaper for poorwills to rewarm if T, drops. Our data leads to the conclusion that it is unlikely that Common Nighthawks are capable of entering torpor under normal conditions in the field.
The question of the generality in the use of torpor by caprimulgids remains, with body mass and foraging strategy implicated as being two potentially important factors. If small size and a sit and wait foraging strategy are important, we predict that Whip-poor-wills (Caprimulgus vociferus) should readily enter torpor under natural and laboratory conditions. To our knowledge, this species has never been so challenged.
